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Abstract: The mechanical properties of cells seem to adapt to better perform certain functions such as 

migration through tissues. We present our work developing microfluidic cell isolation and manipulation 

systems that are responsive to cell mechanical properties.  Microfluidic channels are designed that 

reposition flowing cells in proportion to important biomechanical properties of stiffness, size, and 

adhesion. The repositioned cells can then be collected at the outlets. We will demonstrate three 

examples of how this sorting process can be used to collect important subsets of cells, including: 

invasive ovarian cancer cells, drug resistant leukemia cells, and purer stem cell cultures. The sorting 

platforms can be helpful to address cell heterogeneity that complicate downstream detection and use. 

We also evaluate some important effects of fast (sub millisecond) compressions on cells, including the 

enhanced delivery of important reagents into cell interiors. 
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